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Results
In the entire sample, fair correlations were found between both physical impairment tests (i.e. SLR and flexion ROM) and self-reported disability (0.27<r>0.44). After stratification by sex, the correlation between RMDQ and flexion ROM and between RMDQ and non-side specific SLR increased in women, but decreased in men. In those with radicular pain, good correlations were found between RMDQ and flexion ROM (r=0.68 for men and r=0.70 for women) and moderate correlation was found between RMDQ and SLR of the affected side in women (r=0.60) but only fair correlation was found between RMDQ and SLR of the affected side in men (r=0.28).
Conclusions
After stratification by sex and presence/absence of radicular pain, the present study supports a good validity of the Fingertip-to-floor test for both men and women with radicular pain. The SLR, however, was of less value as an indicator of self-reported disability also after stratification, especially for men. The physical examination of patients with low back pain (LBP), mainly relaying on physical 3 impairment tests, is not only designed to distinguish painful structures but also to assess severity 4 of the low back disorder and hence contribute to treatment decisions as well as measure 5 improvement 1-5 . Enhancement of spinal and hip flexibility is often a treatment goal of manual 6 therapy and exercise therapy in patients with LBP and thus the need for validated impairment 7 tests is evident. Forward bending, along with Straight leg raising test (SLR), is the most 8 frequently studied physical impairment test 5, 6 and can be measured in both standing and long-9 sitting, with or without an inclusion of hip flexion [7] [8] [9] . The Fingertip-to-floor test, measured in 10 standing with inclusion of hip flexion, was previously shown reliable 10, 11 in patients with LBP 11 and valid in relation to radiography 11 ; similar reliability was reported for the SLR 12 . 12
13
The criterion validity is used to show whether test scores are meaningfully related to other 14 valuable measures. One such valuable measure is self-reported disability where the patient's own 15 opinion of function and symptoms are assessed. Self-reported disability has been suggested as a 16 good clinical assessment tool to assess severity of low back disorders and was recommended as 17 outcome in clinical research 13, 14 . Amongst several different self-reported disability scores, the 18
Roland and Morris disability questionnaire (RMDQ) 15 is one of the most frequently used back-19 specific scores 16 with high correlation to clinical findings and symptoms as well as 20 responsiveness to change in physical function [17] [18] [19] [20] . The RMDQ was shown reliable and valid [17] [18] [19] [20] 21 and was explicitly suggested to be used as reference variable in validity testing 21 In this cross-sectional study, we consecutively recruited all patients with acute or sub-acute LBP 5 Straight leg raising test (SLR), was performed according to the published instructions and the 7 angle between the tibial crest and the horizontal plane was measured using a goniometer in (non-8 rounded) degrees 22 . 9
The Slump test, a validated dichotomous test 4, 34 to assess the presence/absence of radicular 10 pain., was performed according to the published instructions 36 . The occurrence of neural tissue 11 mechanosensitivity through a combination of sitting thoracolumbar flexion, cervical flexion, 12 ankle dorsiflexion and knee extension was assessed. The test was considered positive for 13 radicular pain when the patient's symptoms were reproduced, a sensitising manoeuvre changed 14 the symptoms and a difference occurred between index and contralateral side 36 . The results from 15 this test also determined which leg (left/right) was affected and this information was used in the 16 analysis of SLR results. 17
Roland and Morris disability questionnaire (RMDQ), a reliable, responsive and valid test of self-18
reported disability among patients with LBP 15, 16, 19 , is available in a validated Swedish version Women had larger flexion ROM and SLR angles compared to men but no other differences were 14 found between the sexes (Table 1 ). In the entire sample, fair correlations were found between 15 both physical impairment tests (i.e. flexion ROM and non-side specific SLR) and RMDQ 16 (0.27<r>0.44, Table 2 ). After stratification by gender, the correlation between RMDQ and 17 flexion ROM and between RMDQ and non-side specific SLR increased in women, but decreased 18 in men (Table 2 ). In total, 53% of the sample (19/42 men and 21/33 women) had radicular pain 19 as determined by the Slump test and there were no differences in age, symptom duration or self-20 reported disability between men and women in this group ( To our knowledge this is the first study assessing the criterion validity of SLR and Fingertip-to-5 floor test in patients with acute/sub-acute LBP before and after stratification by gender and the 6 presence/absence of radicular pain. Prior to stratification, our results were in agreement with the 7 fair criterion validity found in earlier studies 17, 22 but after stratification the validity essentially 8 improved. We confirmed our hypothesis in that the results for the Fingertip-to-floor test and the 9 SLR were different between men and women. Further, both men and women with radicular pain 10 were found to have stronger correlations for the Fingertip-to-floor test than did the un-stratified 11 sample but we failed to confirm a similar relation for SLR. 12
13
The patients' perspective of disability is the most reliable and valid tool of measurement along 14 with self-reported pain scores in patients with LBP 16 and thus we used the RMDQ as a reference 15 variable in this study. As for such a criterion validity analysis the differences in the valid 16 indicator and the target variables must be taken in consideration. Gender differences in self-17 reported disability were previously reported in patients with LBP 23, 24, 26, 39 however, we failed to 18 confirm such differences in the present study. Gender differences have also been reported for 19 impairment tests where hip flexion is included in the measurements 9, 11, 22, 40 but no respective 20 differences has been established when lumbar flexion ROM was measured without hip flexion 41 . 21
The increased ROM in SLR and Fingertip-to-floor test found among women in this study is in 22 agreement with these previous findings 11, 22 . These gender differences are suggested to originate 23 from the hamstring musculature 9, 40 , however, others consider forward bending with straight legs 1 a loading of the neural tissue 4, 34 . Our results suggest that these differences remain also after 2 stratification for a presence/absence of radicular pain. The driving mechanisms for these 3 differences need to be further investigated. We confirmed our hypotheses that stratification by 4 gender was of importance for the relationship among SLR, Fingertip-to-floor test and self-5 reported disability in this study. The correlations between SLR and RMDQ decreased in men 6 after stratification by gender but in contrast, the respective correlations improved substantially in 7
women. This might suggest that range of motion tests were more valid for women than for men, 8 however, we are not aware of any report of similar findings and it should be noted that such 9 correlations between variables do not necessarily prove the existence of causal relationship. Still, 10 based on the results of this and previous studies 41, 42 we suggest that gender differences are of 11 importance for measurements of flexion ROM and SLR in clinical practice but also when 12 correlating impairment measures and self-reported disability. 13
14
Neural tissue involvement and/or disc herniations were shown to have a large influence on self-15 reported disability in previous reports as well as in the present study 21, 29, 39 . We confirmed our 16 hypothesis by showing that flexion ROM had a good correlation to self-reported disability in 17 those with a positive Slump test whereas the respective correlation was only fair in the entire 18 sample. Although, earlier studies support the validity of the use of sensitising manoeuvres during 19 slump testing 4, 34 , the Slump test has a good sensitivity but a low specificity in detecting disc 20 herniations as visualised on MRI 42, 43 . However, MRI verified disc herniations are only 21 moderately associated with LBP and radiating symptoms 44 . Radicular pain could be produced 22 not only from mechanical components (visualized on MRI) but also originate from dynamic and 23 in results from these tests should also be considered to occur between sexes. However, in order 4 to establish the usefulness of the impairment measures, future studies need to confirm the good 5 responsiveness for Fingertip-to-floor test 11 and to demonstrate responsiveness for SLR in 6 patients with LBP. 7 8 Our study had limitations. Firstly, the cross-sectional design and relatively small sample size 9 (especially after separation into subgroups) limits our ability to generalise our results. We found 10 relatively strong correlations despite the small sample size which might suggest that even 11 stronger relations exists in larger sample trials, however, the sensitivity to change 12 (responsiveness) for the investigated measures needs to be studied longitudinally. 
